In this study, pyrolusiteore (MnO 2 ) was subjected to mechanical milling with a high-energy mill with carbonized tea plant wastes and the effect of grinding time on the crystal structure of the material was investigated. The ratio of Mn/Fe was 8/1, the ratio of C/(MnO 2 + Fe 3 O 4 ) was 2 and the ratio of ball to ore was 10/1. The samples were mechanically ground at 10, 15, 20, 30, 60, 90 and 120 hours. In the processes performed on the attritor, the rotation speed of the mill shaft was determined to be 350 rpm. The results were characterized by TG-DTA, SEM and XRD analyzes. As a result of the experimental studies, it was observed that the samples subjected to mechanical grinding for 120 hours were gradually reduced due to the increasing grinding time at all the diffraction peaks when the XRD peaks were compared with the grinding times. In the thermogravimetric analysis, the sample milled for 120 hours, 50% weight loss was observed at 470 o C, weight loss of up to 56% was observed at progressive temperatures.
Introduction


The manganese is found to be the most commonly used metal after iron, aluminum and copper, with being the twelfth most frequently found element in the earth's crust. It is the most important of the alloy elements used in steel construction. And 90-95% of the manganese produced in the world is used as ferromanganese or silicomanganese in the iron-steel industry. Ferromanganese is added to the steel to prevent adverse effects of sulphate. In the production of abrasion resistant steel, however, it is necessary to use it as a manganese alloy element [1, 2] .
Manganese ores have been processed for many years with the use of pyrometallurgical methods. Among these methods, the carbothermal reduction method is the most important industrial method known and intensively applied in the process of  Corresponding author: Mustafa BOYRAZLI, Ph.D., assistant professor, research fields: iron and steel production, hydrometallurgical metal production, ore preparation, electrometallurgy. manganese ores. During this process, the reduction process develops very slowly and requires high temperatures [3] .
In the first model, which is presented as Magma-Plasma Model in Mechanochemistry, large amounts of energy are emitted at the contact points of the particles that collide with each other. This energy is sufficient for the formation of a specific plasmatic state characterized by the emission of electrons and photons from the portions of the solid material that have gone up to an upper energy level. The surface of the contacted particles is highly irregular and the local temperatures can exceed 10,000 o C [4, 5] . The primary effect of mechanical activation on the mineral is disintegration. Thus, fresh, clean surfaces that have not been exposed to any effect before, resulting in semi-stable species [4, 5, 6] . (1) Vibrokinetic energy mill, (2) Planetary moving mills, (3) Centrifugal mills, (4) Eccentric vibratory mills, (5) Mixed ball mills and (6) Jet mills are used for the mechanical activation ( Fig. 1) at much lower temperatures and the reduction in activation energy achieved by the reduction process. It is also possible to see in Fig. 8 that the change in the size of the grain forms a change on the thermogravimetric analysis. The thermogravimetric analyses show three different weight loss steps in the 10 h milling and four different weight loss steps in the 120 h milling. There was a 3% weight loss in the original sample up to 260 °C. This may be due to surface moisture both on the surface and in the capillary channels. However, there was a 6% weight loss in the 120 h milled samples up to 245 °C. At later temperature stages, there was a 51% weight loss in the original sample up 
Results
In this study, pyrolusite ore (MnO 2 ) was subjected to mechanical milling with a high-energy mill with carbonized tea plant wastes and the effect of grinding time on the crystal structure of the material was investigated and the following general results were achieved.
Mn/Fe, C/(MnO 2 +Fe 3 O 4 ) and ball/ore ratios of the mixture in the attritor were taken as 8, 2 and 10, respectively and the mixture was subjected to mechanical grinding for periods ranging from 10 to 120 hours. The turning speed of the mill was determined to be 350 rpm and the milling was carried out in a dry environment. The TG-DTA and XRD analyzes of the obtained samples showed that the samples subjected to mechanical grinding for 120 hours gradually decreased with increasing grinding time at all the diffraction peaks when the XRD peaks were compared to the grinding times.
It was observed a 6% weight loss in the 120 h milled samples up to 245 °C. At later temperature stages, there was a 56% weight loss in the 120 h milled sample up to 470 °C.
